Retinoic acid promotes stem cell differentiation and embryonic development by transcriptionally activating CFTR.
Retinoic acid (RA) plays a pivotal role in many cellular processes; however, the signaling mechanisms mediating the effect of RA are not fully understood. Here, we show that RA transcriptionally upregulates cystic fibrosis transmembrane conductance regulator (Cftr) by promoting the direct binding of its receptor RARα to Cftr promoter in mouse spermatogonia and embryonic stem (ES) cells. The RA/CFTR pathway is involved in the differentiation of spermatogonia and organogenesis during the embryo development of Xenopus laevis. Loss of CFTR by siRNA-mediated knockdown blunts the RA-induced spermatogonial differentiation. Overexpression of CFTR mimics the effect of RA on the induction of spermatogonial differentiation or restores the developmental defects induced by the knockdown of RARα in spermatogonial cells and Xenopus laevis. Analysis of the human database shows that the expression of CFTR positively correlates with RARα in brain tissues, stem cells as well as cancers, supporting the role of RA/CFTR pathway in various developmental processes in humans. Together, our study discovers an essential role of CFTR in mediating the RA-dependent signaling for stem cell differentiation and embryonic development.